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 This thesis consists of new entry to ring-closing reactions based on activation of allenes by rhodium 
catalysts. 
 Treatment of the benzylallene-internal alkynes possessing an electron withdrawing group on the 
allenyl moiety 10 with RhI effected a cycloisomerization via a C(sp2)-H bond activation to produce 
the tricyclo[9.4.0.03,8]pentadecapentaene 11 (Scheme 4). It was proposed that this reaction involves 
consecutive formation of the rhodabicyclo[4.3.0] intermediates and σ-bond metathesis between the 
C(sp2)-H bond on the benzene ring and the C(sp2)-Rh bond. On the other hand, treatment of the 
benzylallene-internal alkyne species 10 (Y = alkyl) with RhI dramatically changed the ring-closing 
mode to furnish the hexahydrophenanthrenes 12 in high yields. On the basis of these results, a 
plausible alternative mechanism for the previously reported cycloisomerization of the benzylallene-
terminal alkynes (10→2) was proposed. 
 Upon exposure to a catalytic amount of RhI, homopropargylallene-alkynes 5 effected a novel 
cycloisomerization accompanied by the migration of alkyne moiety of its homopropargyl 
functionality to produce the six/five/five tricyclic compounds 13 in good yields (Scheme 5). The 
plausible mechanism could be proposed on the basis of the experiment using the 13C-labeled substrate. 
The resulting tricyclic derivatives 13 were further converted into the corresponding bicyclo[3.3.0] 
skeleton 14 with cis-vicinal dihydroxyl functionality. 
 A highly chemo- and regioselective partially intramolecular RhI-catalyzed [2+2+2] cycloaddition of 
allene-alkynes 7 with alkynes 8 was described (Scheme 6). A range of diverse tetralin derivatives 9 
could be synthesized in good to excellent yields, in which the allene-alkynes served as synthetic 
equivalent to the diynes. A high regioselectivity could be observed when allene-alkynes were treated 
with unsymmetrical alkynes. 
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ている．	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	  
	 以上の様に，申請者はロジウム(I)とアレン，アルキンの組み合わせを巧みに活用し，新規
環構築反応の開発に成功した．これらの成果はアレン化学に新たな展開をもたらすものであ
り，その学問的価値は高い．よって，本論文は博士（創薬科学）に値するものと判定した．	  
